Semen quality and frequency of smoking and alcohol consumption : an explorative study by Goverde, Henny J.M. et al.
PDF hosted at the Radboud Repository of the Radboud University
Nijmegen
 
 
 
 
The following full text is a publisher's version.
 
 
For additional information about this publication click this link.
http://hdl.handle.net/2066/21118
 
 
 
Please be advised that this information was generated on 2017-12-05 and may be subject to
change.
In t ¡Fértil, 40 (3), 1995 p. 135-138
© 1995 U.S. International Foundation for Studies in Reproduction, Inc., the Falloppius International Society, the International Society of Reproductive Medicine, 
the World Foundation for Medical Studies in Female Health and the Center for the Study of Cryoptescrvation of Oocytes and Spermatozoa
Semen Quality and Frequency of 
Smoking and Alcohol Consumption 
An Explorative Study
Henny J.M. Goverde, Ph.D.
Hester S. Dekker, M.Sc. 
Herman J.G. Janssen, B.Sc. 
Bart A. Bastiaans, Ph.D.,
Rune Rolland, M.D. 
Gerhard A. Zielhuis, M.D.
Department of Gynecology Si Obstetrics, and
Department of Epidemiology
Catholic University 
Nijmegen, The Netherlands
ABSTRACT: Objective —To study the contribution of smoking and alcohol consumption to semen quality. 
Design— Retrospective analysis. Setting—University-based fertility clinic, Patients and Methods—Smoking 
and alcohol consumption were investigated in a control group (68) and in a group of 47 subjects with defined 
poor semen quality (PSQ). The control group was composed of subjects whose semen showed a greater than 
60% morphological normality, a greater than 60% motility with a linear progression, and a density of greater 
than 20 million spermatozoa/mL. The group with PSQ was composed of subjects whose semen showed a less 
than 30% morphological normality, less than 60% motility/ characterized by slow, weak motility, and a density 
of less than 20 million spermatozoa/mL. Medical dossiers were studied regarding the life style of the subjects. 
Results—The distribution of heavy smokers and light smokers did not differ statistically between the groups. 
There appeared to be a higher, but statistically insignificant, proportion of heavy smokers in the PSQ group 
(50%) compared to the control group (32.3%; P < .1); nor were significant differences found between cases and 
controls with respect to alcohol consumption pattern. In the PSQ group, a comparison of the semen character­
istics of the daily drinkers with those of all the other subfertile patients showed no statistical difference 
concerning semen volume (4.1 -  1.9 vs. 3.3 -  1.3 mL; P > .1), sperm density (10.6 ± 7.8 vs. 8.9 -  5.8 million 
spermatozoa/mL; P > .1), and percentage of motile spermatozoa (27,0 -  15.1 vs. 25.5 ± 16.1%; P > .1). However, 
a lower percentage of normal sperm morphology was observed in the daily-drinker group (17.6 ± 7,2% vs. 23,0 
± 6.5% for the other subfertile patients; P < .05). Conclusion—Factors such as smoking and alcohol consump­
tion do not seem to play a pivotal role in the etiology of poor semen quality, but a pattern of excessive alcohol 
consum ption may decrease further an already low percentage of sperm w ith normal morphology.
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introduction
T WAS RECENTLY REPORTED THAT THE 
portion of semen samples with normal morpholo­
gy of spermatozoa has decreased over the last 15 
or 20 years [1-3]. Quite recently, Carlsen et al [4] 
reported a significant decrease in sperm count and
semen volume during the past 50 years. These find­
ings led to the suggestion that changes in life style 
and/or environmental factors are responsible for 
these phenomena. A number of exogenous and envi­
ronmental factors are reportedly found to influence 
semen quality. Some studies deal with the effect of 
life style factors such as sm oking [5-9],
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alcohol consumption [10,11], drug (ab)use [12], 
and stress [13]. Occupational exposure to physical 
stressors such as temperature [14-18], radiation [19], 
and chemical pollutants [19,20] is also thought to
have an impact.
Most studies compare semen characteristics in 
groups of subjects with different life style factors or 
dissimilar exposure to environmental factors. As we 
were interested in the contribution of such factors to 
poor semen quality in a clinical population, we 
studied the frequencies of smoking and alcohol 
consumption in a group of male subjects with a 
semen quality defined as poor and in a group of 
subjects with normal semen characteristics.
MATERIALS AND METHODS 
Subjects
All study subjects were selected from a population of 
about 5,000 men who visited our clinic for semen 
analysis within a period of 3 years. Semen samples 
were obtained by masturbation after a three-day 
period of abstinence. Only subjects of whom a 
complete semen analysis and a complete medical 
history were available were included in the study. 
Subjects who had been operated upon, or who had 
inflammations in the urogenital region, or orchi- 
dopexy, varicocele, a disturbed descensus testiculo- 
rum, radiation, diabetes or tuberculosis were 
excluded for the study population. Semen analyses 
were performed following the WHO manual [21]. The 
group with poor semen quality (PSQ; n=47; mean 
age, 33.2 ± 3.5 years) included subjects with semen 
samples with a normal sperm morphology of less 
than 30%, with less than 60% motile spermatozoa 
characterized by a slow, nonlinear or weak motility 
(WHO Manual) and with a sperm density of less 
than 20 x 106 spermatozoa/mL. The control subjects 
(n=68; mean age, 32.5 ± 3.8 years) had semen sam­
ples with a normal morphology of greater than 60%, 
more than 60% motility which was characterized by 
a rapid and linear progressive motility, and sperm 
density of more than 20 x 106 spermatozoa/mL.
Exposure Information
The risk factor status of all study subjects was 
obtained from the medical files. Smoking was
calculated according to the number of cigarettes/day. 
Pipe or cigar smokers were not included.
Frequency of alcohol consumption was estimated 
and divided into four categories: never, occasionally, 
only on the weekend, or daily. Furthermore, alcohol 
consum ption was expressed as the  num ber of 
consumptions/week.
TABLE 1
Semen characteristics of poor quality
and control groups.
Poor Semen
Quality Control
(mean ± SD) (mean ± SD)
Semen volume (mL) 3.5 ± 1.5 3.3 ±1.7
Sperm density (xlOfi/mL) 9.7 ±6.3 63.6 ±52.5
% Motility 26.6 ± 15.4 69.8 ± 12.1
Motility quality 3.4 ±0.7 5.1 ±0.3
% Normal morphology 22.1 ±6.8 70.3 ±5.8
Statistical Analysis
Alcohol consumption and smoking pattern among 
cases and controls were analyzed by the Wilcoxon 
and chi-square tests. Means were compared using 
the Mann-Whitney test. Data are given as means ± 
standard deviation (SD).
RESULTS
Mean semen characteristics of both the control and 
the PSQ group are given in Table I.
Table II shows frequency of smoking behavior in 
both groups. No significant differences between the 
PSQ and control groups were observed [P > .1). There 
appeared to be a higher, but statistically insignifi­
cant, proportion of heavy smokers in the PSQ group 
versus the control subjects [P < .1). We evaluated the 
relation between smoking and semen characteristics 
among the cases and the controls. In the PSQ group, 
no statistically significant difference was observed 
between the non-smokers and heavy smokers as 
regards semen volume (3.6 ± 1.6 vs. 3.6 ± 1.7 mL; P > 
.1), normal sperm morphology (23.8 ± 7.0 vs. 21.4 ± 
6.7%; P > .1), sperm density (8.5 x 106 ± 5.9 vs. 10.9 x
Int ƒ Fértil 40
Life Style and Male Fertility ■ 137
106 -  6.6 sperm atozoa/m L; P > .1), or m otility  (31.0 
± 16.4 vs. 22.7 -  13.8%; P  > .1). In the control group, 
the  m ean  values for non-sm okers and heavy smokers 
w ere as follows: n o rm al sperm  morphology, 71.2 ± 
6.1 vs. 70.6 ± 5.0% (P  > .1); sperm  density, 73.4 ± x 
106 ± 55 .7  vs. 60.9 x 106 ± 57.6 sperm atozoa/m L (P > 
.1); m otility , 71.8 ± 13.8 vs. 69.2 ± 11.7% [P > .1). 
O nly  th e  sem en  vo lum es tended  to be different in  
the  control group: 3.5 -  1.7 in  the non-smokers ver­
sus 2.7 ± 1.5 m L in  the  heavy-sm okers group [P > .1).
T he  frequency of alcohol consum ption  is present­
ed in  Table III. N o  statistically  significant difference 
in  a lcoho l c o n s u m p tio n  p a t te rn  b e tw een  th e  tw o  
g ro u p s  w a s  o b s e r v e d .  A f te r  e x c lu s io n  of t h e  
n o n -d r in k e rs ,  th e  m e a n  a lco h o l c o n su m p tio n  in  
a w eek  w as calculated. Cases consum ed 11 ± 5 glass­
es/w eek as com pared to the  controls' 13 ± 9  [P > .1).
W hen sem en  charac te ris tics  in  the  subgroup of 
daily drinkers in  the  subfertile group were compared 
to  th e  c o m b in e d  groups of never, occasional and  
w e e k e n d  d r in k e rs ,  n o  s ig n if ic a n t d ifference  w as 
observed as regards sem en  volum e (4.1 ± 1.9 vs. 3.3 
± 1 .3  mL; P > .1), density  (10.6 ± 7.2 vs. 8.9 ± 5.8 x 
106 sp e rm a to z o a /m L ; P  >.1) or th e  percen tage  of 
m o tile  sperm atozoa (27 ± 15 vs. 24 ± 16%; P > .1). 
However, a sm all, b u t sta tistically  significant, differ­
ence w as found w h en  th e  quan tity  of norm al sper­
m ato zo a  w as considered: 17.6 ± 7 .2 % in  th e  daily 
drinkers subgroup versus 23.0 ± 6.5% [P < .05) for 
o t h e r  c a s e s  t o g e th e r .  N o  s u c h  d i f fe re n c e  w as  
observed in  th e  con tro l group (68.0 ± 4.8% for th e  
daily drinkers vs. 70.7 ± 5.9% for the  other control 
subjects together; [P > .1).
TABLE II
Distribution of smoking habits in both groups.
Poor Semen 
Quality
n (%)
Control 
n (%)
Non-smokers 16 (38.1) 35 (53.8)
Light smokers* 5 (11.9) 9 (13.8)
Heavy smokerst 21 (50.0) 21 (32.3)
* (1-10 cigarettes/day) 
t  (11-50 cigarettes/day)
TABLE III
Alcohol consumption in the poor semen 
quality and control groups.
Poor Semen 
Quality Control
n (%) n (%)
Never 8 (18.6) 11 (16.4)
Occasionally 23 (53.4) 38 (56.7)
Weekend Only 4 (9.3) 6 (9.0)
Daily 8 (18.6) 12 (17.9)
DISCUSSION
The results of the present study do not show mean­
ingful differences with respect to smoking and alco­
hol consumption between a group of male patients 
with poor semen quality and a control group (Tables
II and III),
Several studies deal with the effect of smoking on 
semen quality, but discrepancies are reported. Some 
studies reported a decrease in density due to smok­
ing [6,22], which was not observed in other studies 
[7, 8, 23, 24]. With regard to spermatozoal morphology, 
only one report [26] deals with a decrease in normal 
sperm due to smoking, whereas other authors did 
not find such a difference [6-8,23,24,26-28]. As far as 
the percent motility is concerned, conflicting data 
were found: decreases of m otility  in sm okers 
[6,8] have been described, whereas other authors did 
not find a difference between smokers and non- 
smokers [7,22-26,28]. Interestingly, Saaranen et al 
[24] found that the motility was higher in heavy 
smokers, but that this m otility decreased more 
rapidly. We found no clear statistical difference in 
sm oking frequency betw een the two groups, 
although there tended to be more heavy smokers in 
the poor semen group. In the control group, heavy 
smoking tended to be associated with a lower semen 
volume. This last observation is in agreement with 
other studies [7,23,24] in which no other semen 
parameter was found to be different.
The similarity between both our groups as regard 
the frequency of alcohol consumption (Table HI) is 
supported by the study of Marshburn et al [7], who 
could not find an effect on semen volume, sperm 
density, motility, or morphology either. Effects of 
alcohol on volume, density, and m otility  were
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described by Brzek [11]. We found that daily alcohol 
consumption in the PSQ group decreases normal 
sperm morphology, but we did not find such data in 
our control group. This indicates that there may be a 
small, but significant, deteriorating effect of daily 
alcohol consumption only when the sperm quality is 
already poor.
In conclusion, our data do not support the hypoth­
esis that smoking and alcohol consumption con­
tribute much to the etiology of poor semen quality, 
even though high alcohol consum ption may 
decrease further the degree of normal sperm mor­
phology in semen of subjects w ith already poor 
semen characteristics.
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